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[57] ABSTRACT 
The object of the invention is a method and implemen 
tation means for the on-line testing of a radar informa 
tion display device such as an image digital converter. 
The method essentially consists, firstly, in determining 
zones where there is no echo for a given antenna rota 
tion then, secondly, the speeds of the displayed objects 
being known, in determining a second zone where there 
will de?nitely be no echo in the next rotation. In a third 
step, a test sequence is inserted in the second zone; at 
output of the function being tested, the pieces of data 
corresponding to the sequence, are, firstly, recorded ' 
and, secondly, blacked out for non-transmission to the 
rest of the chain. The recorded output sequence is then 
compared with the expected theoretical result, and 
from this comparison a piece of information on proper 
functioning or malfunctioning is deduced. 

6 Claims, 8 Drawing Sheets 
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METHOD FOR THE ON-LINE TESTING OF A 
RADAR INFORMATION DISPLAY DEVICE, AND 

IMPLEMENTATION OF THIS METHOD 

FIELD OF THE INVENTION 

The present invention relates to on-line testing of a 
radar information device and more particularly to an 
image digital converter. 

BACKGROUND OF THE INVENTION 

To check that a piece of electronic equipment is 
working properly, it is usual to provide for the incorpo 
ration of built-in tests when designing it. These tests are 
of two types: 

off-line tests which take place at least when the equip 
ment is started up, and achieve a fairly complete and 
precis veri?cation of its state before its effective opera 
tional starting; during these tests, the basic function 
ful?lled by the piece of equipment is not performed. 

on-line tests which occur permanently during the 
operational functioning of the equipment and which 
should, therefore, be transparent with respect to this 
functioning, i.e. should not disturb it; they are often less 
complete than the former tests but they are nonetheless 
capable of detecting and approximately localizing a 
failure that takes place during operation. 
The present invention concerns an on-line testing 

method applied to a radar information display device, 
notably to an image digital converter. 
One of the common methods applied for on-line tests 

is input/output comparison. The equipment is divided 
here into some essential functions at the level of which 
the comparisons are made between the input signals and 
output signals of the function considered. It is then a 
question of ascertaining that, for a given set of input 
values of the function, the output result is actually the 
expected result, this result being obtained by computa 
tion, elsewhere. using software for example, of the re 
sult that has to be obtained by applying the function to 
the same set of values. 
For the implementing of this method, two methods 

are known: 
the input data of the function to be tested are useful 

data, which go through the whole processing chain of 
the equipment; these pieces of data are then recorded at 
input and output of the function being tested; in‘de 
ferred time, the function considered is subjected to 
input recording to obtain the theoretical output values 
which are compared with the recording of the real 
output signals, and the result of the comparison then 
gives the indication of proper functioning or of mal 
functioning; , 

the input data of the function to be tested may be 
interrupted, either because they are known beforehand 
or because they are temporarily insigni?cant; a test 
sequence is then introduced at input of the considered 
function; at output of this function, the pieces of data 
corresponding to this sequence are, on the one hand, 
recorded and, on the other hand, blacked out so that 
they are not transmitted to the rest of the processing 
chain; the function under test is furthermore subjected 
to the input sequence and, as previously, a veri?cation is 
done, as above, of the real output sequence recorded. 
The advantage of the second method lies in the possi 

bility of choosing the test sequence, which may then be 
adapted more particularly to the function to be tested, 
and hence it lies in greater ef?ciency. Its drawback is 
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2 
that it is necessary to have a free zone available, where 
the pieces of data are not signi?cant or have a particular 
known value, which may be restored at a point further 
downline of the processing chain. 

In the case of a display of radar information obtained 
by successive scans of a zone, for example by the rota 
tion of an antenna, according to the invention during a 
given antenna rotation, there is determined a zone 
where there is no radar echo; knowing the speed of the 
objects displayed (aircraft for example), a second zone 
is determined, located within the ?rst one, where there 
will certainly be no echo during the next antenna rota 
tion, and the operation is done substantially according 
to the above-described second method, in inserting and 
then blacking out test sequences. 
More precisely, the method according to the inven 

tion is a method for the on-line testing of a device for 
the display of pieces of radar information, these pieces 
of information being obtained by successive scans of a 
prede?ned zone; the device has a processing chain 
wherein a ?rst determined function, at least, is per 
formed; the method principally comprises the following 
stems; 

analysis of the incident radar information correspond 
ing to a ?rst scan to determine a ?rst zone (Z0) the video 
signal of which is substantially zero; 

determination of a second zone (Z1), located inside 
the ?rst zone, wherein the video signal will be substan 
tially zero at the following scan, called the second scan; 

emission, during the second scan and instead of the 
incident radar information corresponding to the second 
zone, of a series of signals forming a test sequence; 

execution of the ?rst function on the test sequence; 
memorizing of the test sequence at output of the ?rst 

function; 
comparison of the memorized sequence with its theo 

retical value and emission of a piece of information of 
error in case of difference; 

blacking out of the test sequence at output ofthe ?rst 
function, with respect to the sequence ofthe processing 
chain. 

Other objects, particular features and results of the 
invention will emerge from the following description. 
illustrated by the appended drawings. which represent: 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1. a block diagram of an image digital converter 
used for the display of radar information; 
FIG. 2, a mode of sequencing of the method accord 

ing to the invention; 
FIG. 3, a mode of implementation of the method 

according to the invention in an image digital con 
verter; ' 

_ FIGS. 4a to 4d, an embodiment of the different cir 
cuits of the above ?gure; 

FIG. 5, a second mode of implementation of the 
method according to the invention in an image digital 
converter; 
FIGS. 6, 7 and 8 are diagrams illustrating the work 

ing of the method according to the invention. 
In these different ?gures. the same references pertain 

to the same elements. t 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 is thus a block diagram of an image digital 
converter used for the display of radar information. 
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A digital image converter, also called an IDC, ena 
bles the display in television mode of a piece of informa 
tion given by a radar receiver in polar coordinates. An 
example of an IDC is described in the French patent 
application No. 85 05013 on behalf of THOMSON 
CSF. An IDC such as this can be split up into European 
patent application No. 0202132 on behalf of THOM 
SON-CSF. An IDC such as this can be split up into 
several sub-assemblies, each performing an indepen 
dently testable operational function: 

a sub-assembly 1, forming an input interface and con 
nected to the radar receiver; 

a sub-assembly 2, providing for the conversion of the 
polar coordinates into Cartesian coordinates; 

a memory sub-assembly 3, in which the radar infor 
mation is recorded in the format in which it will be 
displayed in television mode by a device 4 (Cartesian 
coordinates). 
The chief function of the interface 1 is the acquisition 

of the radar video signal, namely its sampling, its digita 
lization and its memorizing as well as, if necessary, 
certain brief processing operations on this video signal. 
The coordinates conversion sub-assembly 2 enables 

the computation of the address in memory (3) of each of 
the points of the radar video signal. 
The memory sub-assembly 3 also comprises rema 

nence circuits, providing for an arti?cial aging of the 
information memorized as and when the radar antenna 
rotates, thus simulating the remanent screens. 
These different sub-assemblies are controlled and 

initialized by a processor 5. 
The above-described processing chain may also com 

prise a synthetic video signal insertion sub-assembly, 
formed by cards, tracks and contacts . . . , which is sent 

to the display device 4 in synchronism with the televi- _ 
sion scan, this sub-assembly being positioned between 
the memory 3 and the display device 4. 

FIG. 2 represents a mode of sequencing of the 
method according to the invention for the testing of a 
function ful?lled by one ofthe sub-sets ofthe preceding 
?gure. 
The radar video signal is obtained by successive scans 

of a prede?ned zone. These may be, for example. scans 
by rotation of an antenna over 360°. It is this latter case 
that is taken, as an example, for the following descrip 
tion. 
The ?rst step, referenced 21, consists in analyzing the 

incident video signal, i.e. the one that arrives at the 
input ofthe function to be tested, referenced F. in order 
to determine a zone, or window, called Z0, in which 
there is no radar echo, i.e. where the video signal is 
substantially zero or smaller than a prede?ned detection 
threshold, and is so for a determined antenna rotation, 
referenced T. 
The next step, referenced 22, consists in determining 

a second zone Z1 in which there will de?nitely be no 
echo at the next antenna rotation (referenced T-t-l). 
This determining is done without dif?culty inasmuch 
as, for a given radar, the ranges of speed of the moving 
objects which it is desired to detect are known: the zone 
Z1 is then de?ned as a zone located inside the zone Z0 at 
a distance which is at least equal to the maximum speed 
of the moving objects multiplied by the time between 
two scans, i.e. the period of rotation of the antenna. The 
zones Z0 and Z1 are illustrated in the FIGS. 5 to 7. 
The next step, referenced 23, consists in emitting a 

series of signals forming a test sequence at the input of 
the function F. This emission is done at the rotation 
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4 
T+ l, during at least one part of the video signal corre 
sponding to the zone 2;. 
The test sequence is processed by the function F 

being tested, then recorded at its output during the next 
step, referenced 25. At the same time, the test sequence 
is blacked out at output of the function F during a step 
26, so as not to be transmitted to the rest of the process 
ing chain. 

Besides, the theoretical value of the test sequence, 
when the function F is applied to it, is computed (step 
24). ' 

Finally, a comparison (step 27) is made of this theo 
retical value with the previously memorized real value 
(step 25), the result of the comparison giving an infor 
mation of error or proper functioning of the function F. 
FIG. 3 shows a mode of implementation of the 

method according to the invention for the testing of the 
different functions of an image digital converter, as 
described in FIG. 1. 

In this embodiment, the three sub-assemblies 1, 2 and 
3 of FIG. 1 are thus tested independently, the functions 
ful?lled by these sub-assemblies being respectively des 
ignated by F1, F3 and F3, the entire unit being per 
formed under the control and supervision of the proces 
sor 5 of FIG. 1, not shown herein. 
The incident radar signal is given to the ‘circuit Z for 

determining the zone Z0, then to an insertion circuit I1 
before reaching the interface 1 (function F1). The func 
tion of the circuit Z is to detect a zone without echo 
such as Z0, enabling the processor to deduce Z1 there— 
from. The function of the insertion circuit I1 is to emit, 
at the next rotation, at input of the interface 1, a pre 
de?ned test sequence. more particularly suited to the 
testing of this interface. 

In accordance with the method described in FIG. 2, 
the interface 1 is followed by an acquisition circuit A1. 
enabling the test sequence to be memorized after it 
leaves the interface 1. then by a circuit 01 for blacking 
out this test sequence, so that it is not transmitted to the 
rest of the processing chain. 

Similarly, the other two functions, namely the coor 
dinates conversion (F3) and memory (Ft) ‘functions, are 
each preceded by an insertion circuit (1;. I5). having the 
function of emitting an adapted test sequence at the 
input ofthe function considered; they are followed by a 
circuit (A3, A3) for acquisition of the test sequence as it 
is presented at the output of the function tested. and by 
a blacking-out circuit (03. Ogof this test sequence, in 
order to prevent its transmission to the rest ofthe chain. 
FIGS. 4a to 4d each represent an embodiment of the 

circuits used in FIG. 3. 
FIG. 4a represents the circuit Z for determining the 

zone Z0. 
The circuit Z is placed in parallel at the input of the 

radar signal on the insertion circuit I1. 
It comprises: 
a circuit 40, receiving the incident radar signal and a 

reference signal REFO. which is a threshold below 
which the incident signal is considered to be zero; this 
circuit thus permanently detects the zones where there 
is no radar echo; 

a comparator 42 which receives, ?rstly, the pair of 
current values (cr,90)C and, secondly, the pairs (0'0, 00)”, 
and (U, 00);; of these values de?ning the window Z0 
(illustrated in FIG. 5) which are given to it by the radar 
processor 5; when the values (0', 6% are included in the 
window Z0, the comparator 42 emits a validation signal. 
referenced VALlD; 
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a logic circuit 41 such as a ?ip-?op, receiving the 
VALID signal and the result of the zero test; the ?ip 
flop 41 gives the radar processor (5) a Zn detection 
signal when it effectively detects a zero video signal in 
the window Z0 which is given to it. 

FIG. 4b represents an insertion circuit I, such as I}, I; 
or 13, placed upline of a function F to be tested. 
The circuit I comprises: 
a comparator 45, similar to the comparator 42 of the 

circuit 7 (FIG. 4a) which receives the pair of current 
values (0', 6)¢ and the pairs (0], 01)Mrn corresponding to 
the zone Z1 determined by the processor 5; 

a generator 44, giving a test sequence, under the con 
trol (VALID signal) of the comparator 45, during the 
zone 2]; 

a change-over switch 43, interposed on the path of 
the incident signal towards the function F, controlled 
by the generator 44 and providing for the switching 
over between the incident signal and the test sequence. 

FIG. 40 represents an acquisition circuit A, such as 
A1, A2 or A3, placed in parallel at the output of a func 
tion F to be tested. 
This circuit A also has a comparator 46, similar to the 

comparator 42 or 45, making it possible to control the 
writing, in a memory 47, of the test sequence at output 
of the function F, in the reception window (0-, 0)Mm 
(for example, 23, FIG. 6) given to it by the processor. 
Under the control of the comparator 46, the memory 47 
memorizes the test sequence to transmit it to the proces 
sor 5. 

FIG. 4d represents a blacking-out circuit 0, such as 
01, 03 or 03 placed in the processing chain at the output 
of the function F I-eing tested. 

In a similar u‘... the circuit 0 comprises: 
a comparator 48. emitting a validation signal 

(VALID) when it identifies the blacking-out window 
(for example Z1, FIG. 6) given to it by the processor 5; 

a logic circuit 49. of the AND type, interposed in the 
path ofthe output signal ofthe function F and inhibiting 
the transmission of this signal under the control of the 
VALID signal. 

FIG. 5 represents another mode of implementation of 
the method according to the invention, also in an image 
digital converter such as the one schematized in FIG. 1, 
but wherein a certain number of the circuits described 
in FIG. 3 are eliminated so as to lighten the making of 
the device. 

It would appear. firstly, that as compared with FIG. 
3, the circuit Z for determining the zone Z0 no longer 
appears in FIG. 5. This function is filled solely at the 
level of the acquisition circuit A1, it being known that a 
non-zero video signal, in a given range, at the output of 
the interface 1, may mean either that the video signal is 
not zero at the input of the IDC or that there is a ma] 
functioning of the sub-assembly 1. To avoid this ambi 
guity, in one alternative embodiment, a decrease is 
brought about in the size of the window (Z0) in which 
a zero video signal is sought, and the zero detection 
thresholds are varied. If it is then not possible to ?nd a 
zero video zone, it is likely to be a question of faultiness 
in the sub-assembly 1. 
As compared with FIG. 3, the blacking-out circuit 

01 is eliminated, this being done only by the blacking 
out circuit 02, located after the coordinates conversion 
assembly. In case of ambiguity, the insertion circuit I3, 
placed before the coordinates sub-assembly 2, enables 
this sub-assembly to be tested by itself. More generally, 
it is not indispensable to black out a test sequence imme 
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6 
diately after the function considered, for as long as there 
is no memorizing effect. 

Since the memory function (F3) includes a remanence 
function which is exerted on several rotations of the 
radar antenna, it is necessary for every test video signal 
to be blacked out before this function F3 (circuit 03). 
Furthermore, the acquisition circuit A1 (or A0 in the 
case of FIG. 3) should take this remanence into account, 
that is, it should detect a zone Z0 which is large enough 
to enable the determining of a zone Z1 which, after 
several antenna rotations, still has a suf?cient size (see 
FIG. 8). In one alternative embodiment, instead of act 
ing on the size of the zone Z0, the remanence function in 
the zone considered is accelerated or completely elimi 
nated. In another alternative embodiment, the accelera 
tion of the remanence may be made a function of the 
proximity of the detected echos of the concerned zones. 

Furthermore, the insertion circuit I3 of FIG. 3 has 
also been removed from the embodiment of FIG. 5, the 
test sequence used for the function F3 being generated 
by the circuit I; for example, it being understood that 
the working of the blacking-out circuit 03 is not perma 
nent. 

In the same way, in one alternative embodiment (not 
shown), the insertion circuit I1 is eliminated, the test 
sequence of the function F; being then generated by the 
circuit I1. 
Of course, the test video signal should be blacked out 

(circuit 03) before the display 4. 
FIG. 6 is a drawing showing the different zones in 

which the tests are made, as regards the interface func 
tion F]. 

In this ?gure are shown: the radar center CR, a refer 
ence direction, for example the North, from which the 
polar angles 9 are computed; the zone Z0 which. it is 
recalled, is a zone without echo (with substantially zero 
video signal) detected during a given antenna rotation 
T. The zone Z0 is. for example. limited by two radials 
Ram and ROM, corresponding to polar angles HM, and 
00M limited to the values 0'0," and 0'01] Of the modulus 
0'. 

There is also shown, inside this zone Z0, the zone 2, 
wherein no echo is present at the next antenna rotation 
(T+1). The test sequence is therefore emitted in the 
place of the incident video signal at the instant corre 
sponding to the scanning of this zone Z1, for example in 
a zone Z3. At the output of the function F1 test se 
quence. the video signal is blacked out in using, for 
example, the window Z1 and the test signal is memo 
rized by the circuit A1 in the window Z3 or a smaller 
sized window. 

In practice, as explained above, these windows entail 
the dispatch of commands by the radar processor (5, 
FIG. 1) in terms of pairs of values (0', 0)m, to the differ 
ent circuits concerned. 
FIG. 7 is a drawing similar to that of FIG. 6, but for 

the test of the coordinates conversion function F3. 
It will be recalled that the video signal is expressed in 

polar coordinates upline of the coordinates conversion 
sub-assembly 2, but in Cartesian coordinates downline 
of this sub-assembly, in accordance with the organiza 
tion of memory 3. 
The structure of the windows should evidently fol 

low the same rule. 
FIG. 7 therefore again shows the zones Z0 and Z1 in 

a manner similar to that described earlier. It also shows 
a window Z2 corresponding to the window 21, i.e. a 
window without echo at the antenna rotation T+ l, but 
expressed in Cartesian‘ coordinates. i.e. a rectangular 
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window strictly included in the window Zi and used as 
a blacking-out window for the circuit 03, then at output 
of the conversion sub-assembly 2, the pieces of data are 
expressed in Cartesian coordinates. 
The test sequence is emitted, as previously, in polar 

coordinates, but the window for memorizing these data 
after testing should be expressed in Cartesian coordi 
nates, then located at the output of the conversion as 
sembly: it is the rectangular zone referenced Z4 in the 
?gure, strictly contained in the zone 2;. 
FIG. 8 is a drawing similar to the two preceding ones, 

but concerns the testing of the memory sub-assembly 3. 
This ?gure again shows the same zones Z0, Z1, Z1 and 

24 as in FIG. 7, except that the zone Z0 is far bigger: for, 
since the remanence mechanisms extend over several 
antenna rotations, as explained above, it is necessary to 
perform the tests in a zone Z1 which is de?nitely with 
out echo after the number of rotations needed for the 
remanence function. 

In the example of the ?gure, dashes are used to repre 
sent concentric zones Z1, Z2, 23,, intermediate between 
Z0 and 2], illustrating a mechanism of remanence ex 
tending over three rotations. 
The above description has been clearly made by way 

of a non-restrictive example. Thus, for example, con?g 
urations other than that of FIG. 4 could be planned on 
the basis of the complete con?guration of FIG. 3. 
We claim: 
1. Method for the on-line testing of an image digital 

converter used for the display of radar information. the 
converter receiving the radar video signal obtained by 
successive scans of a prede?ned zone by rotation of an 
antenna and comprising. in a processing chain, at least 
one ?rst sub-assembly wherein a ?rst determined func 
tion is performed: 

the method being characterized in that it comprises 
the following steps: 

analysis of the radar video signal received corre 
sponding to a ?rst scan to determine a ?rst zone 
(Z0) the video signal of which is below a prede 
?ned detection threshold; 

determination of a second zone (Z1). located inside 
the ?rst zone, wherein the video signal will be 
below the prede?ned detection threshold a the 
following scan, called the second scan; 

emission, during the second scan and instead of the 
radar video signal received corresponding to the 
second zone, of a series of signals forming a test 
sequence; 

execution by the ?rst sub-assembly of the ?rst func 
tion on the test sequence; 

memorizing of the test sequence at output of the ?rst 
sub-assembly; 

comparison of the memorized sequence with a prede 
termined, theoretical value and emission of a piece 
of information of error in case of difference; and 

blacking out of the test sequence after its passage 
through the ?rst sub-assembly, with respect to the 
sequence of the processing chain. 

2. Device for the on-line testing of of a radar image 
digital converter, for the implementation of the method 
according to claim 1, the converter receiving the radar 
video signal obtained by successive scans in a prede 
?ned zone by rotation of an antenna and comprising, in 
a processing chain, at least one ?rst sub-assembly in 
which a ?rst function is executed, the device being 
characterized in that it comprises, to be connected 
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upline of the ?rst sub-assembly of execution of the ?rst 
function: 
means (Z) of determination of the ?rst zone (20) and 

of the second zone (Z1) to analyze the radar video 
signal received; 

means (I) of emission of the test sequence arranged to 
insert the sequence in the ?rst sub-assembly during 
the second zone; and that it comprises, to be con 
nected downline of said ?rst sub-assembly of exe~ 
cution: 

means (A) of acquisition, providing for the memori 
zation of the test sequence at output of the ?rst 
sub-assembly; 

means (0) of blacking out the test sequence after its 
passage through the ?rst sub-assembly. 

3. Image digital converter used for the display of 
radar information, successively comprising: 

interface means (I) receiving the video signal ob 
tained by successive scans of a prede?ned zone by 
rotation of an antenna, and expressed in polar coor 
dinates; 

coordinates conversion means (2), receiving the 
video signal in polar coordinates and giving it in 
Cartesian coordinates; 

memory means (3) providing for the memorizing of 
the video signal after conversion of coordinates; 
the converter being characterized by the fact that it 
comprises, for the implementation of the method 
according to claim 1: 

a ?rst device according to claim 2. connected to the 
interface means (1) to provide for the test of the 
function performed by these interface means: 

a second device according to claim 2. connected to 
the coordinates conversion means (2) to provide 
for the test of the function performed by these 
conversion means; 

a third device according to claim 2, connected to the 
memory mean (3) to provide for the test of the 
function performed by these memory means; the 
means of determination of the ?rst zone (Z0) being 
common to the ?rst, second and third devices and 
being placed upline of the ?rst device. 

4. Image digital converter used for the display of 
radar information. successively comprising: 

interface means (I) receiving the video signal ob 
tained by successive scans of a prede?ned zone by 
rotation of an antenna, and expressed in polar coor 
dinates; 

coordinates conversion means (2), receiving 
video signal in polar coordinates and giving 
Cartesian coordinates; 

memory means (3) providing for the memorizing of 
the video signal after conversion of coordinates; 
the converter being characterized by the fact that it 
comprises, for the implementation of the method 

' according to claim 1: 

?rst means (I1) of insertion of the test sequence, 
placed upline of the interface means (1); 

?rst means (A1) of acquisition, providing for the de 
termining ofthe ?rst zone (Z0) and the memorizing 
of the test sequence, placed downline of the inter 
face means (1) and upline of the coordinates con 
version means (2); 

second means (A3) of acquisition, providing for the 
memorization of the test sequence applied to the 
coordinates conversion means (2) and placed 
downline of these conversion means; 

the 
it in 
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?rst means (03) of blacking out the test sequence 
applied to the coordinates conversion (2) placed 
downline of the second acquisition means and 
upline of the memory means (3); 

third means (A3) of acquisition, providing for the 
memorizing of the test sequence applied to the 
memory means (3) and placed downline of these 
means; 

second means (03) of blacking out the test sequence 
applied to the memory means, placed downline of 
the third acquisition means. 
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5. Converter according to claim 4, characterized by 

the fact that it further comprises second means (1;) of 
emission of a test sequence, placed upline of the coordi 
nates conversion means (2). 

6. Converter according to one of the claims 3 to or 5, 
characterized by the fact that it further comprises a 
processor providing for the control and synchroniza 
tion of the different means, the supply, to the different 
means, of the limit values de?ning said ?rst and second 
zones, as well as the memorizing and blacking out 
zones. 
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